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©  Non-volatile  memory  display  cells  and  systems. 
  An  electrolytic  display  cell  includes  two  plates  (32,  34), 
one  of  which  is  covered  by  a  semi-transparent  electrode  (14). 
The  display  is  obtained  by  connecting  the  electrode  (14)  to  a 
source  of  potential  of  a  first  polarity  and  erasing  is  obtained 
by  connecting  the  electrode  (14)  to  a  source  of  potential  of  a 
second  polarity.  The  electrode  has  a  first  terminal  (14a)  and  a 
second  terminal  (14b).  The  first  and  the  second  terminal  are 
adapted  to  be  connected  to  apparatus  for  detecting  whether 
the  electrode  has  been  made  visible.  Also  described  is  a 
system,  which  may  be  a  postage  meter  system,  including 
computing  means  for  performing  data  computations.  A 
non-volatile  memory  means  is  operatively  coupled  to  the 
computing  means,  and  may  employ  the  electrolytic  display 
cell.  The  non-volatile  memory  means  includes  locations  for 
storing  data,  which  are  physically  accessible  such  that  the 
locations  can  be  human  visually  readable  to  determine  the 
data  values  stored  therein.  The  non-volatile  memory  means 
is  operatively  coupled  to  the  computing  means  so  that  the 
computing  means  can  write  data  into  the  non-volatile 
memory  means  and  can  read  stored  data  from  the  non- 
volatile  memory  means.  The  system  is  particularly  advan. 
tageously  incorporated  as  part  of  a  non-volatile  memory 
system  for  a  postage  meter. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   n o n - v o l a t i l e   m e m o r y  

c e l l s   and  to  memory  s y s t e m s   e m p l o y i n g   s u c h   c e l l s ,   e . g .   f o r  

e l e c t r o n i c   p o s t a g e   m e t e r s .  

N o n - v o l a t i l e   d i s p l a y   c e l l s   h a v e   b e e n   d e v e l o p e d .   Two 

s u c h   n o n - v o l a t i l e   d i s p l a y   c e l l s   a r e   shown  in  U.S .   P a t e n t   N o .  

4 , 3 0 9 , 0 8 3   and  in   U . S .   P a t e n t   No.  4 , 3 0 6 , 7 5 5 .  

T h e s e   n o n - v o l a t i l e   d i s p l a y   c e l l s   a r e   of  t h e  

p l a t i n g   v a r i e t y   and  h a v e   been   s u g g e s t e d   as  b e i n g   u s e f u l   in  s e v e n  

s e g m e n t   d i s p l a y s   as  f o r   e x a m p l e   fo r   w a t c h e s   and  c l o c k s .  

In  d i s p l a y  c e l l s   of  the   a b o v e   t y p e ,   an  e l e c t r o l y t i c  

s o l u t i o n   such  as  a  m e t a l   s a l t   in  a q u e o u s   s o l u t i o n   is   d i s p o s e d  

b e t w e e n   an  e l e c t r o d e   or  s e g m e n t   and  t h e   g r o u n d   p l a n e .   L e a d s  

a r e   c o n n e c t e d   to   t h e   g r o u n d   p l a n e   and  e l e c t r o d e   and  a r e   b r o u g h t  

ou t   to  a  c o n n e c t o r .   The  d i s p l a y   e l e c t r o d e   or  s e g m e n t   may  be  a  



t i n   o x i d e   c o a t i n g ,   such   as  a  ne sa   c o a t i n g ,   d e p o s i t e d   on  a  g l a s s  

s u p p o r t   s u b s t r a t e .   In  a  l i k e   m a n n e r ,   t h e   g r o u n d   p l a n e   may  a l s o  

be  a  t i n   o x i d e   c o a t i n g ,   such  as  a  nesa   c o a t i n g ,   d e p o s i t e d   on  a  

g l a s s   s u b s t r a t e .   The  v a r i o u s   l e a d s   may  be  f a b r i c a t e d   f rom  t i n  

o x i d e   or  o t h e r   s u i t a b l e   m a t e r i a l   and  e n c a p s u l a t e d   in  a n  

i n s u l a t i n g   m a t e r i a l   such  as  s i l i c o n e   d i o x i d e   to   p r e v e n t  

i n t e r a c t i o n   w i t h   t h e   e l e c t r o l y t i c   s o l u t i o n .   The  s t r u c t u r e   a n d  

o p e r a t i o n   of  t h e   d i s p l a y   as  a s s o c i a t e d   w i t h   t h e   w r i t e   and  e r a s e  

o p e r a t i o n   o n l y   is   d i s c l o s e d   in  t h e   a b o v e   n o t e d   U.S .   P a t e n t s ,  

namely  U.S.   P a t e n t   No.  4 , 3 0 9 , 0 8 3   and  in  U.S .   P a t e n t   No.  4 , 3 0 6 , 7 7 5 .  

The  d i s c l o s u r e s   of  t h e s e  

two  p a t e n t s   a r e   h e r e b y   i n c o r p o r a t e d   by  r e f e r e n c e   i n t o   t h e  

d i s c l o s u r e   of  t h i s   a p p l i c a t i o n .   I t   s h o u l d   be  n o t e d   t h a t   t h e  

s y s t e m   d i s c l o s e d   in  U.S.  P a t e n t   No.  4 , 3 0 6 , 7 7 5   e m p l o y s   a n  

a d d i t i o n a l   e l e c t r o d e   f o r   c o n t r o l l i n g   t h e   w r i t i n g   and   e r a s e  

c u r r e n t   a s s o c i a t e d   w i t h   p l a t i n g   and  d e p l a t i n g   t h e   d i s p l a y  

s e g m e n t .  

U . S .   P a t e n t   =No.  4 , 3 4 5 , 8 2 0   d i s c l o s e s  

an  a p p a r a t u s   f o r   t h e   v i s u a l   d i s p l a y   of  e l e c t r i c a l   s i g n a l s  

r e c o r d e d   on  a  m a g n e t i c   medium  or  s u p p o r t   in  t h e   f o rm  of  a  

m a g n i f y i n g   g l a s s   wh ich   is  a  p l a t e   or  s h e e t   of  t r a n s p a r e n t  

m a t e r i a l   in  which   t h e r e   is  a  d i m p l e   c l o s e d   by  a  m e m b r a n e .   T h e  

volume  of  a  d i m p l e   c o n t a i n i n g   a  d e v e l o p i n g   f i l m   s e n s i t i v e   t o  



t h e   m a g n e t i c   f i e l d   of  a  r e c o r d i n g   medium  d i s p e r s i o n   in  a  l i q u i d .  

U n d e r   a c t i o n   of  a  m a g n e t i c   f i e l d ,   t h e   f e r r i t e   p a r t i c l e s   a r e  

d i s p l a c e d   and  g i v e   an  image   of  t h e   m a g n e t i c   s t a t e   of  t h e   m e d i u m .  

P o s t a g e   m e t e r s   a r e   mass  p r o d u c e d   d e v i c e s   f o r   p r i n t i n g   a  

d e f i n e d   u n i t   v a l u e   f o r   g o v e r n m e n t a l   or  p r i v a t e   c a r r i e r   d e l i v e r y  

of  p a r c e l s   and  e n v e l o p e s .   The  t e r m   p o s t a g e   m e t e r   a l s o   i n c l u d e s  

o t h e r   l i k e   d e v i c e s   w h i c h   p r o v i d e   u n i t   v a l u e   p r i n t i n g   s u c h   a s  

t a x   s t amp   m e t e r s .   P o s t a g e   m e t e r s   i n c l u d e   i n t e r n a l   a c c o u n t i n g  

d e v i c e s   wh ich   a c c o u n t   f o r   p o s t a g e   v a l u e   r e p r e s e n t a t i o n   w h i c h  

i s   s t o r e d   w i t h i n   t he   m e t e r .   The  a c c o u n t i n g   d e v i c e   a c c o u n t s   f o r  

b o t h   t h e   r e c h a r g i n g   of  t he   m e t e r   w i t h   a d d i t i o n a l   p o s t a g e   v a l u e  

and  t he   p r i n t i n g   of  p o s t a g e   by  t he   m e t e r   p r i n t i n g   m e c h a n i s m .  

No  e x t e r n a l   i n d e p e n d e n t   a c c o u n t i n g   s y s t e m   i s   a v a i l a b l e   f o r  

a c c o u n t i n g   f o r   t h e   p o s t a g e   p r i n t e d   by  t h e   m e t e r .   A c c o r d i n g l y ,  



p o s t a g e   m e t e r s   mus t   p o s s e s s   a  h igh   r e l i a b i l i t y   to  a v o i d   t h e  

l o s s   of  u s e r   or  g o v e r n m e n t a l   f u n d s   s t o r e d   w i t h i n   t he   m e t e r   a n d  

d i s p e n s e d   by  p r i n t i n g   p o s t a g e .  

E l e c t r o n i c   p o s t a g e   m e t e r s   have   been   d e v e l o p e d   and  a r e  

d i s c l o s e d ,   f o r   e x a m p l e ,   in  U.S.  P a t e n t   No.  3 , 9 7 8 , 4 5 7  ,  

in   U.S.   P a t e n t   No.  4 , 3 0 1 , 5 0 7   a n d ,   in  E u r o p e a n   P a t e n t   A p p l i c a t i o n ,  

p u b l i c a t i o n   :Jo.  0  019  5 1 5 .  

Such  m e t e r s   h a v e  

e l e c t r o n i c   a c c o u n t i n g   c i r c u i t s   wh ich   i n c l u d e   e l e c t r o n i c   n o n -  

v o l a t i l e   memory  c a p a b i l i t y   f o r   s t o r i n g   p o s t a g e   a c c o u n t i n g  

i n f o r m a t i o n .   The  a c c o u n t i n g   c i r c u i t s   and  a s s o c i a t e d   p o s t a g e  

p r i n t i n g   m e c h a n i s m   a r e   p h y s i c a l l y   s e a l e d   w i t h i n   a  t a m p e r  

r e s i s t a n t   e n c l o s u r e .   The  n o n - v o l a t i l e   m e m o r i e s   a r e   p r o v i d e d  

f o r   s t o r i n g   c r i t i c a l   p o s t a g e   a c c o u n t i n g   i n f o r m a t i o n   w h e n  

e x t e r n a l   o p e r a t i n g   power   i s   no t   a p p l i e d   to  t h e   m e t e r .  

V a r i o u s   t y p e s   of  a c c o u n t i n g   i n f o r m a t i o n   may  be  s t o r e d  

in  t he   m e t e r   n o n - v o l a t i l e   memory .   T h i s   i n f o r m a t i o n   i n c l u d e s ,  

f o r   e x a m p l e ,   t h e   t o t a l   a m o u n t   of  p o s t a g e   r e m a i n i n g   in  t h e   m e t e r  

f o r   s u b s e q u e n t   p r i n t i n g   ( d e s c e n d i n g   r e g i s t e r )   and  t h e   t o t a l  

amoun t   of  p o s t a g e   p r i n t e d   by  t h e   m e t e r   ( a s c e n d i n g   r e g i s t e r ) .  

O t h e r   t y p e s   of  a c c o u n t i n g   or  o p e r a t i n g   d a t a   may  a l s o   be  s t o r e d .  

For   e x a m p l e ,   s e r v i c e   i n f o r m a t i o n   in  t h e   fo rm  of  e r r o r   c o d e s  

d e n o t i n g   v a r i o u s   t y p e s   of  m a l f u n c t i o n s   or  a b n o r m a l   c o n d i t i o n s  

e n c o u n t e r e d   d u r i n g   o p e r a t i o n   of  t h e   m e t e r   may  be  s t o r e d   in  n o n -  

v o l a t i l e   m e m o r i e s .   T h i s   f a c i l i t a t e s   t h e   e v a l u a t i o n   of  t h e  



o p e r a t i n g   e x p e r i e n c e   of  each   m e t e r   to   a s s i s t   in  i t s   r e p a i r ,  

s h o u l d   t h a t   be  n e c e s s a r y ,   and  to  a c c u m u l a t e   d a t a   h e l p f u l   in  t h e  

d e s i g n   of  e l e c t r o n i c   p o s t a g e   m e t e r s .  

N o n - v o l a t i l e   m e m o r i e s   as  w e l l   as  t h e  o t h e r   e l e c t r o n i c  

a c c o u n t i n g   c i r c u i t r y   w i t h i n   e l e c t r o n i c   p o s t a g e   m e t e r s   a r e  

s u s c e p t i b l e   to   d i s t u r b a n c e s   wh ich   c a n  e i t h e r   d e s t r o y   i n f o r m a t i o n  

or  c a u s e   e r r o n e o u s   i n f o r m a t i o n   to   be  g e n e r a t e d .   The  e l e c t r o n i c  

c i r c u i t s   a r e   s u s c e p t i b l e   to  e l e c t r o m a g n e t i c   r a d i a t i o n   a n d  

e l e c t r i c a l   t r a n s i e n t s   wh ich   can  i n t e r f e r e   w i t h   t h e   p r o p e r  

o p e r a t i o n   of  t h e   m e t e r   and  a c c u r a t e   s t o r a g e   of  i n f o r m a t i o n .  

T h e s e   t y p e s   of  e f f e c t s   can  r e s u l t   in   a  l o s s   of  f u n d s   to   t h e  

u s e r s   and ,   a c c o r d i n g l y ,   i t   has   b e e n   r e c o g n i z e d   t h a t   v a r i o u s  

t y p e s   of  p r o t e c t i o n   m u s t   be  p r o v i d e d   to   a v o i d   s u c h   u n d e s i r a b l e  

r e s u l t s   as  t h e   d a t a   c a n n o t   be  r e c o n s t r u c t e d   in  mos t   i n s t a n c e s  

f rom  o t h e r   e x t e r n a l l y   a v a i l a b l e   r e c o r d s .  

One  t y p e   of  s e q u e n c e   of  o p e r a t i o n  w h e n   a  m a l f u n c t i o n   i s  

d e t e c t e d   can  i n c l u d e   l o c k i n g   m e t e r   a g a i n s t   c o n t i n u e d   o p e r a t i o n .  

In   such  c a s e ,   a  m e t e r   s h u t t e r   bar   may  be  p o s i t i o n e d   to   p r e v e n t  

f u r t h e r   o p e r a t i o n   of  t h e   p r i n t i n g   m e c h a n i s m   and  an  i n t e r p o s e r  

moved  i n t o   a  p o s i t i o n   to   l o c k   t h e   s h u t t e r   ba r   in  i t s   b l o c k i n g  

p o s i t i o n .   When  t h i s   o c c u r s ,   t h e   m e t e r   b e c o m e s   i n o p e r a b l e   t o  

p r i n t   f u r t h e r   p o s t a g e .   A d d i t i o n a l l y ,   u n d e r   c e r t a i n   f a i l u r e   o r  

m a l f u n c t i o n   c o n d i t i o n s ,   t h e   n o n - v o l a t i l e   m e m o r i e s   may  n o t   b e  

a c c e s s i b l e   by  t h e   k e y b o a r d   a c t u a t i o n .   An  e x a m p l e   of  s u c h   a  

m a l f u n c t i o n   w o u l d   i n c l u d e   a  f a i l u r e   of  t h e   m i c r o p r o c e s s o r   i n  

t h e   m e t e r   or  n e c e s s a r y   p e r i p h e r a l   c i r c u i t s   such   a s ,   d e p e n d i n g  

upon  t h e   d e s i g n ,   s y s t e m   c l o c k s   and  memory  a d d r e s s   d e c o d e r s :  



S y s t e m s   such   as  t h a t   d i s c l o s e d   in  t h e   a b o v e - n o t e d   E u r o p e a n  

P a t e n t   A p p l i c a t i o n   h a v e   a l s o   been   d e s i g n e d   to   i n t e n t i o n a l l y  

l i m i t   a c c e s s   to  n o n - v o l a t i l e   memory  when  c e r t a i n   f a i l u r e  

c o n d i t i o n s   a r e   d e t e c t e d .  

When  t h e   m e t e r   m a l f u n c t i o n s   and  i s   t a k e n   o u t   of  s e r v i c e ,  

i t   i s   n e c e s s a r y   to   d e t e r m i n e   t h e   r e m a i n i n g   b a l a n c e   of  p o s t a l  

f u n d s   s t o r e d   w i t h i n   t h e   m e t e r   n o n - v o l a t i l e   memory   and  a v a i l a b l e  

f o r   p r i n t i n g   ( d e s c e n d i n g   r e g i s t e r )   so  t h a t   s u c h   a m o u n t   can   b e  

r e f u n d e d   to   t h e   c u s t o m e r   or  u s e r .   D e p e n d i n g   on  t h e   t y p e   o f  

m e t e r   u s a g e   and  t h e   p o i n t   in  t i m e   when  a  m a l f u n c t i o n   o c c u r s ,  

many  t h o u s a n d s   of  d o l l a r s   of  p o s t a g e   may  be  s t o r e d   in  t h e   n o n -  

v o l a t i l e   memory  d e s c e n d i n g   r e g i s t e r .   H o w e v e r ,   b e f o r e   a  r e f u n d  

can  be  made  to   t h e   u s e r   or  c u s t o m e r ,   i t   i s   n e c e s s a r y   to  r e a d   o u t  

t h e   c o n t e n t s   of  t h e   n o n - v o l a t i l e   memory .   T h i s   i s   no t   p o s s i b l e  

in  s y s t e m s   whe re   a c c e s s   to   t h e   n o n - v o l a t i l e   memory  s t o r e d   d a t a  

r e q u i r e s   u t i l i z a t i o n   of  t h e   m e t e r   m i c r o p r o c e s s o r   or  p e r i p h e r a l  

memory  c i r c u i t s ,   s h o u l d   t h e s e   be  i n o p e r a t i v e .   In  t h i s   c a s e ,  

t h e   m e t e r   h o u s i n g   m u s t   be  o p e n e d   and  t h e   m e t e r   memory  p h y s i c a l l y  

a c c e s s e d   b e f o r e   p r o p e r   a m o u n t   of  f u n d s   to   be  r e f u n d e d   can  b e  

d e t e r m i n e d .  

In  t h e   e l e c t r o n i c   p o s t a g e   m e t e r   s y s t e m   d e s c r i b e d   in  t h e  

a b o v e - n o t e d   E u r o p e a n   P a t e n t   A p p l i c a t i o n ,   when  t h e   m e t e r   b e c o m e s  

i n o p e r a b l e   due  to  a  f a u l t   c o n d i t i o n ,   t h e   n o n - v o l a t i l e   m e m o r i e s  

a r e   a c c e s s i b l e   by  an  e x t e r n a l   c h a n n e l   c o n n e c t e d   f rom  o u t s i d e  

of  t h e   s e a l e d   h o u s i n g .   Once  t h e   m e t e r   has   b e e n   s e t   to  a  f a u l t e d  

s t a t e ,   t h e   n o n - v o l a t i l e   memory  c o n t e n t s   can   be  r e a d   o u t  

i n d e p e n d e n t l y   of  t h e   m e t e r   m i c r o p r o c e s s o r   and   t h e   m i c r o p r o c e s s o r  



i s   p r e v e n t e d   f rom  a c c e s s i n g   t h e   n o n - v o l a t i l e   memory .   N e c e s s a r y  

power   to  r e a d   t he   n o n - v o l a t i l e   memory  is   s u p p l i e d   to   t h e   m e m o r i e s  

t h r o u g h   t h e   e x t e r n a l   c h a n n e l   to  e n a b l e   r e a d i n g   of  t h e   n o n -  

v o l a t i l e   memory  c o n t e n t s   t h r o u g h   t he   e x t e r n a l   c h a n n e l   w i t h o u t  

s u p p l y i n g   power  to   t h e   m i c r o p r o c e s s o r .  

A n o t h e r   s y s t e m   f o r   r e a d i n g   the   c o n t e n t s   of  t h e   n o n -  

v o l a t i l e   memory  when  an  e l e c t r o n i c   p o s t a g e   m e t e r   i s   i n o p e r a t i v e  

i s   d i s c l o s e d   in  U.S.   P a t e n t   No.  4 , 4 7 1 , 4 4 0   i s s u e d   S e p t e m b e r   1 1 ,  

1 9 8 4 .  

T h e  

s y s t e m   i n c l u d e s   h a v i n g   a  p l u r a l i t y   of  l o c a t i o n s   f o r   s t o r i n g   t h e  

p o s t a g e   a c c o u n t i n g   d a t a   in  p r e d e t e r m i n e d   l o c a t i o n s   of  a  n o n -  

v o l a t i l e   memory  w h i c h   a r e   p h y s i c a l l y   a c c e s s i b l e   when  t h e   m e m o r y  

i s   r e m o v e d   f rom  t h e   m e t e r .   The  l o c a t i o n s   a r e   c h o s e n   so  t h a t  

t h e y   can  be  s c a n n e d   by  a  s c a n n i n g   d e v i c e   to   d e t e r m i n e   t h e  

o r i e n t a t i o n s   of  t h e   b i t   p a t t e r n s   w i t h o u t   e n e r g i z i n g   t h e   n o n -  

v o l a t i l e   memory  and  w i t h o u t   p h y s i c a l l y   a l t e r i n g   t h e   n o n - v o l a t i l e  

memory  s t r u c t u r e .  

S t i l l   a n o t h e r   s y s t e m   f o r   a c c e s s i n g   e l e c t r o n i c   p o s t a g e  

m e t e r   n o n - v o l a t i l e   m e m o r i e s   when  t h e   m e t e r   i s   i n o p e r a t i v e   i s  

d e s c r i b e d   in  U.S.   P a t e n t   No.  4 , 5 0 7 , 7 4 4   i s s u e d   March   26,   1 9 8 5 .  

In  t h i s   a p p l i c a t i o n ,   an  a u x i l i a r y   c o m m u n i c a t i o n   c h a n n e l   i s  

p r o v i d e d   c o n t a i n i n g   r e a d   a c c e s s   l i n e s   to  t h e   n o n - v o l a t i l e   m e m o r y .  

A c c e s s   to   t h i s   c o m m u n i c a t i o n   c h a n n e l   is  p r o v i d e d   t h r o u g h   a  

s e a l e d   a c c e s s   d o o r ,   wh ich   p r o v i d e s   b o t h   e v i d e n c e   of  t a m p e r i n g  

when  o p e n e d   and  e l e c t r o m a g n e t i c   i n t e r f e r e n c e   p r o t e c t i o n   w h e n  



s e a l e d .   The  a c c e s s   door   is  d e s i g n e d   fo r   o p e r a t i o n   on  a  s i n g l e  

o c c a s i o n   o n l y .   A c c e s s   t h r o u g h   t he   door   p r e c l u d e s   f u r t h e r   n o r m a l  

m e t e r   o p e r a t i o n   by  d e a c t i v a t i n g   the   m e t e r   in  such   a  m a n n e r   t h a t  

r e a c t i v a t i o n   is   not   p o s s i b l e   w i t h o u t   d i s a s s e m b l i n g   of  t h e   m e t e r  

h o u s i n g   which   w i l l   r e s u l t   in  e v i d e n c e   of  t a m p e r i n g .   T h u s ,   t h e  

c u s t o m e r   has   i m m e d i a t e   a c c e s s   to  t h e   p o s t a g e   f u n d s   upon  r e a d i n g  

t h e   memory  c o n t e n t s   w h i l e   a c h i e v i n g   p r o t e c t i o n   of  t h e   d a t a ,  

p r e v e n t i o n   of  u n a u t h o r i z e d   a l t e r a t i o n   of  t h e   p o s t a g e   f u n d s  

b a l a n c e   and  u n a u t h o r i z e d   use   of  t h e   m e t e r .  

In  one  a spec t ,   the  p r e s e n t   inven t ion   p rov ides   a  d i s p l a y   c e l l   with  n o n -  

v o l a t i l e   c h a r a c t e r i s t i c s .   The  d i s p l a y   c e l l   s t r u c t u r e   p r o v i d e s  

t h e   a b i l i t y   to  d e t e r m i n e   by  m a c h i n e   w h e t h e r   a  d i s p l a y   has   b e e n  

o b t a i n e d   to  t h e r e b y   r e n d e r   a  p o r t i o n   of  t he   c e l l   v i s i b l e   to   t h e  

human  e y e .  

I t   has  a l s o   b e e n   d i s c o v e r e d   t h a t   a  n o n - v o l a t i l e   d i s p l a y  

c e l l   can  be  p r o v i d e d   w h i c h   p r o v i d e s   b o t h   human  v i s u a l l y   r e a d a b l e  

and  m a c h i n e   r e a d a b l e   s t o r a g e   of  d a t a .   A  n o n - v o l a t i l e   m e m o r y  

d i s p l a y  c e l l   of  t h e   p r e s e n t   i n v e n t i o n   is   a d a p t e d   t o   be  c o n n e c t e d  

in   a  s y s t e m ,   w i t h o u t   t h e   need  fo r   b a t t e r y   b a c k u p ,   such   t h a t  

d a t a   can  be  s t o r e d   d u r i n g   p e r i o d s   of  power  i n t e r r u p t i o n   w h i c h  

can  be  human  v i s u a l l y   r e a d a b l e   and  which   same  d a t a   f u r t h e r   u p o n  

t h e   r e s t o r a t i o n   of  power   and  d u r i n g   p e r i o d s   of  n o r m a l   o p e r a t i o n ,  

can  be  m a c h i n e   r e a d a b l e .  
t 



An  e l e c t r o l y t i c   d i s p l a y   c e l l ,   according  to  one  a spec t   of  the  p r e s e n t  

i n v e n t i o n , i n c l u d e s   two  p l a t e s   w h e r e o f   one  i s   c o v e r e d   by  a  s e m i -  

t r a n s p a r e n t   e l e c t r o d e .   An  e l e c t r o l y t e   s o l u t i o n   c o n t a i n i n g  

p l a t a b l e   m a r k i n g   p a r t i c l e s   is   d i s p o s e d   b e t w e e n   t h e   p l a t e s .   T h e  

d i s p l a y   is  o b t a i n e d   by  c o n n e c t i n g   the   e l e c t r o d e   to  a  s o u r c e   o f  

p o t e n t i a l   of  a  f i r s t   p o l a r i t y   and  the   e r a s i n g   by  c o n n e c t i n g   t h e  

e l e c t r o d e   to  a  s o u r c e   of  p o t e n t i a l   of  a  s e c o n d   p o l a r i t y .   T h e  

e l e c t r o d e   has   a  f i r s t   t e r m i n a l   and  a  s e c o n d   t e r m i n a l .   The  f i r s t  

a n d   t h e   s e c o n d   t e r m i n a l s   a r e   a d a p t e d   to   be  c o n n e c t e d   to  a p p a r a t u s  

f o r   d e t e c t i n g   w h e t h e r   a  d i s p l a y   has   been   o b t a i n e d   on  t h e  

e l e c t r o d e .  

In  ano the r   a s p e c t ,   the  p re sen t   i n v e n t i o n   p r o v i d e s   a  n o n - v o l a t i l e   memory 

s y s t e m   w h e r e   s t o r e d   d a t a   is  bo th   human  v i s u a l l y   r e a d a b l e   a n d  

m a c h i n e   r e a d a b l e .   In  t h e   p r e s e n t   s y s t e m ,   w i t h o u t   t h e   need  f o r  

b a t t e r y   b a c k u p ,   i n f o r m a t i o n   can  be  s t o r e d   d u r i n g   p e r i o d s   o f  

power   i n t e r r u p t i o n   which   can  be  human  v i s u a l l y   r e a d a b l e   a n d  

w h i c h   same  i n f o r m a t i o n ,   upon  the   r e s t o r a t i o n   of  power   and  d u r i n g  

p e r i o d s   of  n o r m a l   o p e r a t i o n ,   can  be  m a c h i n e   r e a d a b l e .   By  b e i n g  

human  v i s u a l l y   r e a d ,   t h e   s y s t e m   a l l o w s  

e a s y   and  r a p i d   r e a d i n g   of  t h e   d a t a   s t o r e d   in  t h e   n o n - v o l a t i l e  

memory  w i t h o u t   t h e   need  f o r   s p e c i a l   e q u i p m e n t .   By  b e i n g   m a c h i L e  

r e a d a b l e ,   t h e   v e r y   same  d a t a   can  be  p r o c e s s e d   a t   h i g h   s p e e d .  

The  system  p r o v i d e s   a  c o i n c i d e n c e   b e t w e e n   what   is  seen   a n d  

w h a t   is  m a c h i n e   r e a d .  

I t   has  a l s o   been   d i s c o v e r e d   t h a t   t h e   memory  s y s t e m  

has  u n i q u e   a p p l i c a b i l i t y   to  p o s t a g e   m e t e r  

s y s t e m s   to  a l l o w   a c c e s s   to  a  p o s t a g e   m e t e r   n o n - v o l a t i l e   m e m o r y  



c o n t e n t s   w i t h o u t   t he   r e q u i r e m e n t   of  an  e x t e r n a l   c o m m u n i c a t i o n s  

c h a n n e l   or  t h e   n e c e s s i t y   of  o p e n i n g   t he   main  m e t e r   h o u s i n g   t o  

g a i n   a c c e s s   to   t h e   memory.   The  s y s t e m   t h u s   a l l o w s   e a s y   a n d  

r a p i d   r e c o v e r y   of  t he   memory  c o n t e n t s   so  t h a t   a  u s e r   can  b e  

r e f u n d e d   p o s t a g e   a m o u n t s   s t o r e d   w i t h i n   an  i n o p e r a t i v e   m e t e r  

w i t h o u t   t h e   need   f o r   any  a d d i t i o n a l   s p e c i a l   e q u i p m e n t .  

In  accordance   with  a  f u r t h e r   a spec t   of  the  i n v e n t i o n ,   a  memory  is   p r o v i d e d  

w i t h i n   a  p o s t a g e   m e t e r   s e c u r e d   h o u s i n g   and  p o s i t i o n e d   to  b e  

a v a i l a b l e   in  human  v i s u a l l y   r e a d a b l e   fo rm.   In  a c c o r d a n c e   w i t h  

a  p r e f e r r e d   f e a t u r e ,   t h e   memory  c o n t e n t s   can   be  b o t h  

m a c h i n e   r e a d a b l e   as  w e l l   as  human  v i s u a l l y   r e a d a b l e .   The  s y s t e m  

e n a b l e s   t h e   m e t e r   m i c r o p r o c e s s o r   to   a c c e s s   t h e   memory   and  t o  

u t i l i z e   t h e   same  d a t a   as  is   a v a i l a b l e   by  human  v i s u a l   i n s p e c t i o n  

of  t h e   m e t e r .  

A  s y s t e m   e m b o d y i n g   the  p r e s e n t   inven t ion   may  i n c l u d e  

c o m p u t i n g   means   f o r   p e r f o r m i n g   d a t a   c o m p u t a t i o n s .   A  n o n - v o l a t i l e  

memory  means   i s   o p e r a t i v e l y   c o u p l e d   to  t h e   c o m p u t i n g   m e a n s .  

The  n o n - v o l a t i l e   memory  means   i n c l u d e s   l o c a t i o n s   f o r   s t o r i n g  

d a t a .   The  l o c a t i o n s   b e i n g   p h y s i c a l l y   a c c e s s i b l e   s u c h   t h a t   t h e  

l o c a t i o n s   can  be  human  v i s u a l l y   r e a d a b l e   to  d e t e r m i n e   t h e   d a t a  

v a l u e s   s t o r e d   t h e r e i n .   The  n o n - v o l a t i l e   memory  m e a n s   i s  

o p e r a t i v e l y   c o u p l e d   to  t h e   c o m p u t i n g   means  s u c h   t h a t   t h e  

c o m p u t i n g   m e a n s   can  w r i t e   d a t a   i n t o   t he   n o n - v o l a t i l e   m e m o r y  

means  and  can  r e a d   s t o r e d   d a t a   f rom  t he   n o n - v o l a t i l e   memory  m e a n s .  

The  s y s t e m   d e s c r i b e d   a b o v e   i s  

p a r t i c u l a r l y   a d v a n t a g e o u s l y   i n c o r p o r a t e d   i n t o   a  p o s t a g e   m e t e r .  

A  p o s t a g e   m e t e r   t h u s   e m b o d y i n g   t h e   system  is   a d a p t e d   to   b e  



e n e r g i z e d   by  an  e x t e r n a l   s o u r c e   of  o p e r a t i n g   power   and  i n c l u d e s  

a  p o s t a g e   p r i n t i n g   means  f o r   p r i n t i n g   p o s t a g e   and  c o m p u t i n g  

means   c o u p l e d   to  t h e   p o s t a g e   p r i n t i n g   m e c h a n i s m   f o r   a c c o u n t i n g  

f o r   p o s t a g e   p r i n t e d   by  t he   p r i n t i n g   m e a n s .   A  n o n - v o l a t i l e  

memory  means   f o r   s t o r i n g   d a t a   is   o p e r a t i v e l y   c o u p l e d   to   t h e  

c o m p u t i n g   m e a n s .   The  n o n - v o l a t i l e   memory  means   i n c l u d e s  

l o c a t i o n s   f o r   s t o r i n g   d a t a   when  t h e   p o s t a g e   m e t e r   i s   no t   e n e r g i z e d  

by  t h e   e x t e r n a l   s o u r c e   of  o p e r a t i n g   p o w e r .   The  l o c a t i o n s   a r e  

human  v i s u a l l y   r e a d a b l e   to   d e t e r m i n e   t h e   d a t a   s t o r e d   t h e r e i n .  

R e f e r e n c e   i s   now  made  to  t h e   d r a w i n g s   w h e r e i n   l i k e  

r e f e r e n c e   n u m e r a l s   d e s i g n a t e   s i m i l a r   e l e m e n t s   in  t h e   v a r i o u s  

f i g u r e s ,   and  in  w h i c h :  

FIGURE  1  i s   a  d i a g r a m a t i c   v iew  of  a  s e v e n   s e g m e n t   n o n -  

v o l a t i l e   memory  and  d i s p l a y   c e l l   s u i t a b l e   f o r   u se   w i t h  

e m b o d i m e n t s   of  t h e   p r e s e n t   i n v e n t i o n   shown  in  FIGURES  3 - 7 ;  

FIGURE  2  i s   a  s i d e   v i ew  of  t h e   s e v e n   s e g m e n t   n o n - v o l a t i l e  

memory  and  d i s p l a y   shown  in  FIGURE  1 ;  

FIGURE  3  i s   a  d i ag rama t i c   view  of  a  system  accord ing   to  the  embod i -  

ment  of  the  p r e s e n t   i nven t ion   with  a  s ing le   segment  of  the  n o n - v o l a t i l e  

memory  and  d i s p l a y   shown  in  FIGURE  1  a n d   a  s y s t e m   f o r   d e t e c t i n g  

w h e t h e r   t h e   d i s p l a y   e l e m e n t   has   been   made  v i s i b l e ;  

FIGURE  4  i s   a  d i a g r a m a t i c   v iew  of  t h e   s y s t e m   shown  i n  

FIGURE  3  of  a   s ing le   segment  of  t h e   d i s p l a y   shown  in  FIGURE  1  a n d  

a  s y s t e m   f o r   d e t e c t i n g   w h e t h e r   t h e   d i s p l a y   e l e m e n t   has   b e e n  

made  v i s i b l e   h a v i n g   the   g r o u n d   r e t u r n   s w i t c h   in  an  open  c o n d i t i o n  

to  a l l o w   t h e   i m p e d a n c e   v a l u e   of  t he   d i s p l a y   e l e m e n t   to  b e  

d e t e r m i n e d ;  



FIGURE  5  is   a  d iagramat ic   view  of  another   system  acco rd ing   t o  

another   embodiment  of  the  p r e sen t   i nven t ion   with  a  s ing le   segment  of  t h e  

seven  segment  d i s p l a y   of  FIGURE  1  enployinq  an  a l t e r n a t e   system  for   d e t e c t i n g  

w h e t h e r   t h e   d i s p l a y   e l e m e n t   has  been   made  v i s i b l e ;  

FIGURE  6  i s   an  e l e c t r o n i c   p o s t a g e   m e t e r   s y s t e m  

and  e m p l o y i n g   a  p l u r a l i t y   of  d i s p l a y  

e l e m e n t s   shown  in  FIGURE  1  as  b o t h   t h e   n o n - v o l a t i l e   memory  a n d  

a  d i s p l a y   f o r   t h e   s y s t e m ;   a n d  

FIGURE  7  i s   an  a l t e r n a t e   e m b o d i m e n t   of  t h e   e l e c t r o n i c  

p o s t a g e   m e t e r   s y s t e m   shown  in  FIGURE  6 

and  e m p l o y i n g   a  d i f f e r e n t   m e t h o d   f o r   d e t e r m i n i n g   t h e  

v a l u e   of  t h e   d i s p l a y   e l e m e n t s .  

R e f e r e n c e   i s   now  made  to  FIGURE  1.  A  memory  d i s p l a y   1 2  

i n c l u d e s   s e v e n   s e g m e n t s   1.4,  16,  18,  2 0 ,  2 2 ,   24,  and  26.   T h e  

s e g m e n t s   e a c h   i n c l u d e   two  l e a d s   c o n n e c t e d   a t   e i t h e r   end  of  t h e  

s e g m e n t .   R e f e r e n c i n g   s e g m e n t   14,  a  f i r s t   l e a d   1 4 a  i s   c o n n e c t e d  

to  t h e   t op   end  of  t h e   s e g m e n t   and  a  s e c o n d   l e a d   14b  i s   c o n n e c t e d  

to  t h e   b o t t o m   end  of  t h e   s e g m e n t .   Each  of  t h e   r e m a i n i n g   s e g m e n t s  

have   s i m i l a r   l e a d s   c o n n e c t e d   t h e r e t o .   The  l e a d s   f o r   e a c h   s e g m e n t  

a r e   b r o u g h t   to   an  edge  c o n n e c t o r   27  f o r   f u r t h e r   c o n n e c t i o n   t o  

o t h e r   c i r c u i t r y ,   as  f o r   e x a m p l e   as  is   shown  in  FIGURES  4 - 7 .   A s  

w i l l   be  e x p l a i n e d   in  g r e a t e r   d e t a i l   h e r e i n a f t e r ,   one  of  t h e  

l e a d s   fo r   e a c h   s e g m e n t   is   e m p l o y e d   in  c o n n e c t i o n   w i t h   w r i t i n g  

and  e r a s i n g   t h e   d i s p l a y   s e g m e n t   w h i l e   t h e   o t h e r   l e a d ,   i n  

c o n j u n c t i o n   w i t h   t h e   f i r s t   l e a d ,   i s   u s e d   in  r e a d i n g   by  m e c h a n i c a l  



m e a n s ,   such   as  a  c o m p u t e r ,   to  d e t e r m i n e   w h e t h e r   or  not   t h e  

s e g m e n t   has   b e e n   made  v i s i b l e .  

R e f e r e n c e   i s   now  made  to  FIGURE  2  w h i c h   shows  a d d i t i o n a l  

s t r u c t u r e   of  t h e   d i s p l a y .   A  g r o u n d   p l a n e   28  is   s p a c e d   a p a r t  

f r o m   t h e   d i s p l a y   s e g m e n t   14,  as  w e l l   as  t h e   o t h e r   d i s p l a y  

s e g m e n t s   16,  18,  20,  22,  24,  and  26.  An  e l e c t r o l y t i c   s o l u t i o n  

s u c h   as  a  m e t a l   s a l t   in  a q u e o u s   or  n o n - a q u e o u s   s o l u t i o n   i s  

d i s p o s e d   b e t w e e n   t h e   s e g m e n t   14  and  t h e   g r o u n d   p l a n e   28.  E n d  

c a p s ,   o n l y   one  of  w h i c h   i s   shown,   a r e   p r o v i d e d   to  r e t a i n   t h e  

s o l u t i o n   or  p a s t e   in   t h e   p r o p e r   p o s i t i o n   b e t w e e n   t h e   s e g m e n t  

14  and  g r o u n d   p l a n e   28.   A  l e a d   30  i s   c o n n e c t e d   to   t h e   g r o u n d  

p l a n e   28  and  i s   b r o u g h t   o u t   to  t h e   c o n n e c t o r   26.  The  d i s p l a y  

s e g m e n t   14  may  be  a  t i n   o x i d e   c o a t i n g ,   s u c h   as  a  " n e s a "   c o a t i n g ,  

d e p o s i t e d   on  a  g l a s s   s u p p o r t   s u b s t r a t e   32.   In  a  l i k e   m a n n e r ,  

t h e   g r o u n d   p l a n e   28  may  be  a  s i l v e r   c o a t i n g ,   d e p o s i t e d   on  a  

g l a s s   s u b s t r a t e   34.  The  v a r i o u s   l e a d s   may  a l s o   be  f a b r i c a t e d  

f r o m   t i n   o x i d e   or  o t h e r   s u i t a b l e   m a t e r i a l   and  e n c a p s u l a t e d   i n  

an  i n s u l a t i n g   m a t e r i a l   such   as  s i l i c o n   d i o x i d e   to  p r e v e n t  

i n t e r a c t i o n   w i t h   t h e   e l e c t r o l y t i c   s o l u t i o n .   The  s t r u c t u r e   a n d  

o p e r a t i o n   of  t h e   d i s p l a y   as  a s s o c i a t e d   w i t h   t h e   w r i t e   and  e r a s e  

o p e r a t i o n   o n l y   i s   d i s c l o s e d   f o r   e x a m p l e   in  U.S .   P a t e n t   N o .  

4 , 3 0 9 , 0 8 3   f o r   ELECTRODE  FOR  ELECTROLYTIC  CELL  PARTICULARLY  FOR 

ELECTROLYTIC  DISPLAY  CELLS  AND  PROCESS  OF  MANUFACTURE  and  i n  

U.S .   P a t e n t   No.  4 , 3 0 6 , 7 7 5   f o r   ELECTROLYTIC  DISPLAY  CELL  AND 

CONTROL  THEREFORE.  The  s y s t e m   d i s c l o s e d   in  U.S.   P a t e n t   No .  

4 , 3 0 6 , 7 7 5   e m p l o y s   an  a d d i t i o n a l   e l e c t r o d e   f o r   c o n t r o l l i n g   t h e  

w r i t i n g   and  e r a s e   c u r r e n t   a s s o c i a t e d   w i t h   p l a t i n g   and  d e p l a t i n g  



t h e   d i s p l a y   s e g m e n t .   The  d i s c l o s u r e s   of  U .S .   P a t e n t   4 , 3 0 9 , 0 8 3  

and  4 , 3 0 6 , 7 5 5   a r e   h e r e b y   i n c o r p o r a t e d   by  r e f e r e n c e   i n t o   t h e  

d i s c l o s u r e   of  t h i s   a p p l i c a t i o n .  

R e f e r e n c e   i s   now  made  to   FIGURE  3  w h i c h   shows  a  s i n g l e  

d i s p l a y   s e g m e n t .   L e a d   14a  i s   c o n n e c t e d   t h r o u g h   c o n n e c t o r   27  t o  

a  s w i t c h   35  wh ich   i s   a d a p t e d   to  be  s w i t c h e d   to   c o n n e c t   l e a d s  

41a  and  30  b e t w e e n   a  s o u r c e   of  p o s i t i v e   p o t e n t i a l   40  and   a  

s o u r c e   of  n e g a t i v e   p o t e n t i a l   38.  Wi th   t h e   r e t u r n   l e a d   30  

c o n n e c t e d   v i a   s w i t c h   42  c o n t a c t   to  t h e   p o s i t i v e   p o t e n t i a l ,   a n d  

w i t h   s w i t c h   36  c o n t a c t   c o n n e c t e d   to   t h e   s o u r c e   of  n e g a t i v e  

p o t e n t i a l   38,  t h e   m e t a l   s a l t   in  t h e   e l e c t r o l y t i c   s o l u t i o n   w i l l  

be  p l a t e d   o n t o   t h e   s e g m e n t   14  m a k i n g   t h e   s e g m e n t   v i s i b l e   t o   t h e  

n a k e d   e y e .   At  t h e   same  t i m e ,   by  p l a t i n g   t h e   e l e c t r o d e   w i t h  

h i g h l y   c o n d u c t i v e   s i l v e r ,   t h e   e l e c t r o d e   i s   made  s i g n i f i c a n t l y  

more   c o n d u c t i v e ,   t h e r e b y   r e d u c i n g   i t s   b u l k   i m p e d a n c e   as  m e a s u r e d  

by  o h m m e t e r   4 4 .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   t h e   a c t u a l   c h a n g e   o f  

c o n d u c t i v i t y   i s   h i g h l y   r e l a t e d   to   t h e   a r e a   and  t h i c k n e s s   of  t h e  

s i l v e r   c o a t i n g .   The  c h a n g e   w i l l   be  in   a c c o r d a n c e   w i t h   t h e  

f o r m u l a   s e t   f o r t h   b e l o w .  

In   t h e   f o r m u l a   f o r   t h e   r e s i s t a n c e   of  a  s t r i p   of  N e s a  

( s t a n n i c   o x i d e )   c o a t e d   w i t h   s i l v e r ,   w h e r e   L  is   t h e   l e n g t h   o f  

t h e   s e g m e n t ,   W is  t h e   w i d t h   of  t h e   s e g m e n t ,   hag  i s   t h e   t h i c k n e s s  

or  h e i g h t   of  t h e   s i l v e r ,   and  hNesa   i s   t h e   t h i c k n e s s   or  h e i g h t  

of  t h e   n e s a .   The  b u l k   r e s i s t i v i t y   of  s i l v e r   i s   PAg  =  1 . 6 x 1 0 - 8 Ω m  .  



The  b u l k   r e s i s t i v i t y   of  Nesa  is  a b o u t   P N e s a @ 1 0 - 3 Ω m  .  

The  r e s i s t a n c e   of   t h e   s i l v e r   i s  

The  r e s i s t a n c e   of   t h e   Nesa  i s  

The  p a r a l l e l   r e s i s t a n c e   i s :  

Wi th   t h e   r e t u r n   s w i t c h   42  c o n n e c t i n g   t h e   p l a n e   l e a d   30  

to   n e g a t i v e   p o t e n t i a l   38  a n d  t h e   s w i t c h   36  c o n n e c t e d   to   t h e  

s o u r c e   of  p o s i t i v e   p o t e n t i a l   40,  any  p l a t i n g   on  t h e   s e g m e n t   14 

w i l l   be  r e m o v e d   and   r e t u r n e d   to  t h e   e l e c t r o l y t i c   s o l u t i o n .   T h i s  

w i l l   c a u s e   t h e   d i s p l a y   s e g m e n t   to   be  s u b s t a n t i a l l y   i n v i s i b l e  

to   t h e   n a k e d   human  eye   such   as  shown  in   FIGURE  4.  The  c y c l e  

of  p l a t i n g   and  d e p l a t i n g   can  be  r e p e a t e d   a t   a  s u f f i c i e n t l y   h i g h  

r a t e   of  h i g h   s p e e d   to  be  u s e d   as  b o t h   a  d i s p l a y   and  a  n o n v o l a t i l e  

m e m o r y .  

O h m m e t e r   44  i s   c o n n e c t e d   b e t w e e n   t h e   s e g m e n t   l e a d s   1 4 a  

and  14b  to  p r o v i d e   a  d e v i c e   f o r   d e t e c t i n g   w h e t h e r   or  no t   t h e  

d i s p l a y   s e g m e n t   has   b e e n   made  v i s i b l e   to   i l l u m i n a t e   a  p a r t i c u l a r  

d a t a   v a l u e   or  has   b e e n   made  s u b s t a n t i a l l y   i n v i s i b l e   to  r e p r e s e n t ,  

in  c o n j u n c t i o n   w i t h   o t h e r   d i s p l a y   s e g m e n t s ,   a n o t h e r   h u m a n  

r e a d a b l e   d a t a   v a l u e .   In   t h i s   m a n n e r ,   t h e   d i s p l a y   s e g m e n t s   a r e  

b o t h   m a c h i n e   r e a d a b l e   and  human  r e a d a b l e   a l l o w i n g   t h e   d i s p l a y  

n o n - v o l a t i l e   memory  s e g m e n t s   to  p r o v i d e   t h e   same  d a t a   in  b o t h  

c o n v e n i e n t   human  r e a d a b l e   form  and  in  m a c h i n e   r e a d a b l e   f o r m . '  



When  t h e   d i s p l a y   s e g m e n t   i m p e d a n c e   i s   m e a s u r e d   by  o h m m e t e r  

44,  s h o u l d   i t   be  d e s i r e d   s w i t c h e s   can   be  p r o v i d e d   and  o p e n e d  

to  p r e v e n t   a d d i t i o n a l   p l a t i n g   or  d e p l a t i n g   of  t h e   d i s p l a y   s e g m e n t  

due  to  t h e   o h m m e t e r   c u r r e n t .   H o w e v e r ,   in  t h e   n o r m a l   s i t u a t i o n  

t h e   c u r r e n t   w i l l   be  so  s m a l l   as  to  be  i n c o n s e q u e n t i a l   in   t h i s  

r e g a r d ,   e s p e c i a l l y   as  t h e   o h m m e t e r   i s   n o t   c o n n e c t e d   by  any  l e a d  

to  p l a n e   28  and  i s   o n l y   c o n n e c t e d   to   t h e   s e g m e n t .   O p e n i n g   s u c h  

a  s w i t c h   b r e a k s   t h e   c i r c u i t   p a t h   b e t w e e n   t h e   d i s p l a y   s e g m e n t  

and  t h e   p l a n e   28  t h e r e b y   a v o i d i n g   f u r t h e r   e l e c t r o l y t i c   a c t i o n .  

The  s i g n i f i c a n t   c u r r e n t   f l o w   i s   t h r o u g h   t h e   d i s p l a y   s e g m e n t   14 

and  t h e   d i s p l a y   s e g m e n t   l e a d s   14a  and  14b  and  no t   t he   e l e c t r o l y t i c  

s o l u t i o n .   The  o p e r a t i o n   of  any  s w i t c h   d e c o u p l i n g   p l a n e   28  f r o m  

t h e   s o u r c e   of  p o s i t i v e   and  n e g a t i v e   p o t e n t i a l   40  and   3 8 ,  

r e s p e c t i v e l y ,   can   be  an  e l e c t r o n i c   s w i t c h ,   s u c h   as  a  t r a n s i s t o r  

t y p e   s w i t c h ,   and   can   be  g a n g e d   f o r   s y n c h r o n o u s   o p e r a t i o n   w i t h  

t h e   o p e r a t i o n   of  o h m m e t e r   4 4 .  

An  a l t e r n a t e   m e t h o d   of  d e t e c t i n g   t h e   v i s i b l e   c o n d i t i o n  

of  t h e   d i s p l a y   s e g m e n t s   is   shown  in  FIGURE  5.  The  p r e s e n c e   o r  

a b s e n c e   of  a  p l a t i n g   on  s e g m e n t   14  i s   d e t e r m i n e d   by  a m m e t e r   4 6  

w h i c h   is   c o n n e c t e d   in  s e r i e s   w i t h   c u r r e n t   l i m i t i n g   r e s i s t o r   48  

b e t w e e n   s e g m e n t   l e a d   14b  and  g r o u n d .   W i t h   t h e   s w i t c h   36  c o n n e c t e d  

to  e i t h e r   t h e   n e g a t i v e   s o u r c e   of  p o t e n t i a l   38  or  t h e   p o s i t i v e  

s o u r c e   of  p o t e n t i a l   40,  a  c u r r e n t   i s   c a u s e d   to  f l ow  t h r o u g h   t h e  

s e g m e n t   and  t h r o u g h   t h e   a m m e t e r .   T h i s   p r o v i d e s   a  m a c h i n e  

r e a d a b l e   i n d i c a t i o n   of  w h e t h e r   or  n o t   t h e   d i s p l a y   s e g m e n t   i s  

in  human  v i s u a l   r e a d a b l e   form  or  i s   s u b s t a n t i a l l y   i n v i s i b l e .  

In   t h e   e m b o d i m e n t ,   p l a n e   28  i s   a l s o   s e l e c t i v e l y   c o n n e c t e d   v i a  



l e a d   30  and  s w i t c h   31  to  t h e   s o u r c e   of  n e g a t i v e   p o t e n t i a l   38 

and  p o s i t i v e   p o t e n t i a l   40.  The  s w i t c h e s   36  and  31  a r e   g a n g e d  

f o r   o p e r a t i o n   and  o p e r a t e   in  c o n j u n c t i o n   w i t h   o p e r a t i o n   o f  

a m m e t e r   46  to   i n s u r e   p r o p e r   c u r r e n t   f l o w   d u r i n g   p l a t i n g ,  

d e p l a t i n g   and  a m m e t e r   o p e r a t i o n .   M o r e o v e r ,   t h e   a m m e t e r   r e a d i n g  

can  be  a c h i e v e d   in   a  p u l s e   mode  r e s u l t i n g   in  an  e x t r e m e l y   l o w  

c u r r e n t   of  s h o r t   d u r a t i o n .   C u r r e n t   l i m i t i n g   r e s i s t o r   48  l i m i t s  

t h e   c u r r e n t   to   a  l e v e l   wh ich   i s   i n s u f f i c i e n t   to   c a u s e   t h e   s e g m e n t  

to  be  f u r t h e r   p l a t e d   or  to  be  d e p l a t e d .   I t   s h o u l d   be  n o t e d  

t h a t   s w i t c h   31  can  be  c o u p l e d   to  o p e r a t e   in  c o n j u n c t i o n   w i t h  

t h e   r e a d i n g   of  t h e   c o n d i t i o n   of  t h e   s e g m e n t   14  to  f u r t h e r   a v o i d  

any  p o s s i b l e   p r o b l e m   of  p l a t i n g   or  d e p l a t i n g .  

I t   s h o u l d   be  r e c o g n i z e d   t h a t   o t h e r   s e g m e n t   m a c h i n e  

r e a d a b l e   t e c h n i q u e s   a r e   s u i t a b l e   f o r   u s e   w i t h   t h e   s y s t e m s  

d e s c r i b e d   a b o v e ,   as  f o r   e x a m p l e ,   by  u t i l i z i n g   v o l t m e t e r s .  

R e f  e r e n c e   i s   now  m a d e  t o   FIGURE  6.  An  e l e c t r o n i c   p o s t a g e  

m e t e r   50  i n c l u d e s   a  memory  d i s p l a y   52  w h i c h   w i l l   be  d e s c r i b e d  

in  g r e a t e r   d e t a i l   h e r e i n a f t e r   c o n s i s t i n g   of  a  p l u r a l i t y   o f  

d i s p l a y / n o n - v o l a t i l e   memory  s e v e n   s e g m e n t   c e l l s   1 2 a ,   12b ,   1 2 c ,  

12d,   12e ,   and  1 2 f .   The  number   of  d i s p l a y   n o n - v o l a t i l e   m e m o r y  

c e l l s   i s   no t   c e n t r a l   to  t h e   i n v e n t i o n   and  d e p e n d s   upon  t h e  

n a t u r e   of  d i g i t s   or  d a t a   to  be  d i s p l a y e d .   The  e l e c t r o n i c   p o s t a g e  

m e t e r   50  i n c l u d e s   a  t a m p e r   r e s i s t a n t   h o u s i n g   51  w i t h   a  d i s p l a y  

a p e r t u r e   a r e a   53.  The  d i s p l a y   a p e r t u r e   a r e a   may  c o m p r i s e   a  

s c r e e n   t y p e   s t r u c t u r e   to  p r o v i d e   a d d i t i o n a l   s h i e l d i n g   f o r   t h e  

d i s p l a y   n o n - v o l a t i l e   memory  c e l l s   to   a v o i d   t he   e f f e c t s   o f  

e l e c t r o m a g n e t i c   r a d i a t i o n .   ' 



The  e l e c t r o n i c   p o s t a g e   m e t e r   50  i n c l u d e s   a  m i c r o p r o c e s s o r  

54  o p e r a t i v e l y   c o n n e c t e d   to  an  e l e c t r o n i c   p o s t a g e   m e t e r   k e y b o a r d  

56,  a  m e t e r   p o s t a g e   p r i n t i n g   m o d u l e   58,  and  a  r e a d - o n l y   m e m o r y  

(ROM)  60.  The  r e a d - o n l y   memory  60  c o n t a i n s   t h e   o p e r a t i n g   p r o g r a m  

of  t h e   p o s t a g e   m e t e r   w h i c h   may  be  s i m i l a r   to   t h e   o p e r a t i n g  

p r o g r a m s   shown  in  c o n j u n c t i o n   w i t h   t h e   a b o v e   n o t e d   e l e c t r o n i c  

p o s t a g e   m e t e r   p a t e n t s .   A  n o n - v o l a t i l e   memory  62  and  a  r a n d o m  

a c c e s s   memory  64  may  a l s o   be  c o n n e c t e d   t o   t h e   m i c r o p r o c e s s o r .  

The  n o n - v o l a t i l e   memory  62  p r o v i d e s   a  r e d u n d a n t   memory  f o r   t h e  

s y s t e m   to  t h e   d i s p l a y   memory  52  and  i s   an  o p t i o n a l   e l e m e n t   i n  

t h e   s y s t e m .   The  r a n d o m   a c c e s s   memory  64  p r o v i d e s   a  memory  f o r  

t e m p o r a r i l y   s t o r i n g   i n f o r m a t i o n   d u r i n g   t h e   o p e r a t i o n   of  t h e  

m i c r o p r o c e s s o r   54.  I t   s h o u l d   be  n o t e d   t h a t   t h e   n o n - v o l a t i l e  

m e m o r i e s   52  and  62  p r o v i d e   a  means   f o r   d a t a   s t o r a g e   when  p o w e r  

is   r e m o v e d   f rom  t h e   m e t e r ,   p a r t i c u l a r l y   f o r   c r i t i c a l   a c c o u n t i n g  

d a t a   such  as  t h e   c u r r e n t   a s c e n d i n g   r e g i s t e r   v a l u e   and  t h e   c u r r e n t  

d e s c e n d i n g   r e g i s t e r   v a l u e   of  t h e   m e t e r .   A d d i t i o n a l   d a t a   m a y  

be  s t o r e d   in  t h e   n o n - v o l a t i l e   m e m o r i e s   s u c h   as  c o d e s   a s s o c i a t e d  

w i t h   s e r v i c e   e x p e r i e n c e   f o r   t h e   m e t e r .  

A  power   s u p p l y   66  i s   e n e r g i z e d   by  an  e x t e r n a l   s o u r c e   o f  

o p e r a t i n g   p o t e n t i a l   s u c h   as  a  110  v o l t ,   60  h e r t z   s u p p l y .   T h e  

power   s u p p l y   i s   c o u p l e d   to  t h e   m i c r o p r o c e s s o r   54  and,   o t h e r  

c o m p o n e n t s   r e q u i r i n g   e n e r g i z a t i o n .   A  v o l t a g e   s e n s o r   68  i s  

c o u p l e d   to   b o t h   t h e   p o w e r   s u p p l y   and  m i c r o p r o c e s s o r .   When  a  

power   f a i l u r e   i s   d e t e c t e d ,   t h e   v o l t a g e   s e n s o r   68  p r o v i d e s   a  

s i g n a l   to  t h e   m i c r o p r o c e s s o r .   T h i s   c a u s e s  t h e   m i c r o p r o c e s s o r  

to  i n i t i a t e   a  power   down  r o u t i n e   w h i c h   i s   p a r t   of  t h e   o p e r a t i n g  



p r o g r a m   s t o r e d   in  t h e   r e a d - o n l y   memory  60.  The  v o l t a g e   s e n s o r  

i s   a l s o   c o u p l e d   t h r o u g h   a  s w i t c h   70  to   a  v o l t a g e   p o l a r i t y  

s w i t c h i n g   m o d u l e   72  w h i c h   w i l l   be  d e s c r i b e d   in  g r e a t e r   d e t a i l  

h e r e i n a f t e r .   S w i t c h   70  o p e r a t e s   to  d e c o u p l e   t h e   d i s p l a y   m e m o r y  

f rom  t h e   power   s u p p l y   d u r i n g   power   f a i l u r e   c o n d i t i o n s   s u c h   t h a t  

t h e   d i s p l a y   memory  i s   e n e r g i z e d   by  a  s t o r a g e   c a p a c i t o r   73  f o r  

a  s u f f i c i e n t   p e r i o d   of  t i m e   to  c o m p l e t e   t h e   w r i t i n g   of  i n f o r m a t i o n  

to  t h e   d i s p l a y   m e m o r i e s   52  and  62  w h i c h   a r e   in  p r o g r e s s   and  t o  

w r i t e   any  c r i t i c a l   i n f o r m a t i o n   f rom  t h e   r a n d o m   a c c e s s   m e m o r y  

i n t o   t h e   n o n - v o l a t i l e   m e m o r i e s .   C a p a c i t o r   72  p r o v i d e s   p o w e r  

to  t h e   m i c r o p r o c e s s o r   and  o t h e r   v i t a l   p o r t i o n s   of  t h e   m e t e r  

n e c e s s a r y   to  c o m p l e t e   any  c r i t i c a l   o p e r a t i o n s   in  p r o g r e s s .  

The  s e g m e n t   l e a d s   of  e ach   of  t h e   c e l l s   12a ,   12b ,   1 2 c ,  

12d,   12e ,   and  12f  a r e   c o n n e c t e d   to   a  w r i t e / e r a s e   m u l t i p l e x e r  

74  and  t h e   "b"  l e a d s   f r o m   e a c h   of  t h e   d i s p l a y   c e l l   s e g m e n t s   a r e  

c o n n e c t e d   to   a  r e a d   m u l t i p l e x e r   76.  A l t h o u g h   f o r   a  s e v e n   s e g m e n t  

d i s p l a y   c e l l   a r r a n g e m e n t   f o r t y - t w o   l e a d s   w o u l d   be  c o n n e c t e d   t o  

e a c h   m u l t i p l e x e r ,   s e v e n   f o r   each   d i s p l a y   c e l l ,   o n l y   e i g h t   a r e  

shown  f o r   t h e   s a k e   of  s i m p l i c i t y .   A l t e r n a t i v e   m u l t i p l e x i n g  

t e c h n i q u e s   can   be  e m p l o y e d   w h e r e   t h e   g r o u n d   p l a n e   l e a d s   of  t h e  

v a r i o u s   c e l l s   a r e   m u l t i p l e x e d   so  t h a t   a l l   t h e   "a"  l e a d s   and  " b "  

l e a d s   of  e ach   of  t h e   v a r i o u s   s e g m e n t s   can  be  c o n n e c t e d   t o g e t h e r  

to  r e d u c e   t h e   n u m b e r   of  l e a d s   to  be  m u l t i p l e x e d .   A  d i s p l a y  

d e t e c t o r   s e g m e n t   s t a t e   m o d u l e   is   p r o v i d e d  w h i c h   i s   o p e r a t i v e l y  

c o n n e c t e d   w i t h   m i c r o p r o c e s s o r   54.  The  d i s p l a y   d e t e c t o r   s e g m e n t  

s t a t e   m o d u l e   i s   c o n n e c t e d   to  t h e   m u l t i p l e x e r s   74  and  76  a n d  

a d d i t i o n a l l y   c o u p l e d   to   a  d i s p l a y   c e l l   g r o u n d   r e t u r n   s w i t c h   8 0 :  



In  t h i s   mode  of  o p e r a t i o n ,   the   d i s p l a y   d e t e c t o r   s e g m e n t   s t a t e  

m o d u l e   f u n c t i o n s   s i m i l a r   to  t he   o h m m e t e r   s y s t e m   d e s c r i b e d   i n  

FIGURES  3  and  4  to   d e t e c t   t h e   c o n d i t i o n   of  t h e   v a r i o u s   s e g m e n t s ,  

t h a t   i s ,   to  d e t e r m i n e   w h e t h e r   t h e   v a r i o u s   d i s p l a y   n o n - v o l a t i l e  

memory  s e g m e n t s   a r e   human  r e a d a b l e   or  s u b s t a n t i a l l y   i n v i s i b l e .  

T h i s   a l l o w s   t h e   same  human  r e a d a b l e   d a t a   to   be  d e t e c t e d   a n d  

c o u p l e d   in   d i g i t a l   d a t a   f o r m a t s   to   t h e   m i c r o p r o c e s s o r   f o r  

p r o c e s s i n g .  

R e f e r e n c e   is   now  made  to  FIGURE  7.  The  m i c r o p r o c e s s o r  

54  o p e r a t e s   t h e   v o l t a g e   p o l a r i t y   s w i t c h i n g   m o d u l e   72,   i n  

c o n j u n c t i o n   w i t h   t h e   w r i t e / e r a s e   m u l t i p l e x e r   74,  to   p l a c e   a  

p r e d e t e r m i n e d   v o l t a g e   of  a  p r e d e t e r m i n e d   d u r a t i o n   on  s e l e c t e d  

d i s p l a y   n o n - v o l a t i l e   memory  s e g m e n t s .   T h i s   c a u s e s   t h e   d i s p l a y  

s e g m e n t   to   be  p l a t e d   and  r e n d e r e d   v i s u a l ,   f o r   e x a m p l e  

c o n s t i t u t i n g   a  1  or  to   c a u s e   t h e   d i s p l a y   s e g m e n t   to  b e c o m e  

d e p l a t e d   and  s u b s t a n t i a l l y   human  i n v i s i b l e   to   c o n s t i t u t e ,   f o r  

e x a m p l e   a  0.  In  t h i s   way,   b o t h   human  v i s u a l   r e a d a b l e   and  m a c h i n e  

r e a d a b l e   b i n a r y   i n f o r m a t i o n   is   s i m u l t a n e o u s l y   s t o r e d   in   e a c h  

d i s p l a y   n o n - v o l a t i l e   memory  d i s p l a y   c e l l   s e g m e n t .   T h e  

m u l t i p l e x e r s   s e r v e   to   s e l e c t i v e l y   c o n n e c t   t h e   v o l t a g e   p o l a r i t y  

s w i t c h i n g   m o d u l e   72  as  w e l l   as  t h e   d i s p l a y   d e t e c t o r   s e g m e n t  

s t a t e   m o d u l e   78  w i t h   s e l e c t e d   d i s p l a y   n o n - v o l a t i l e   m e m o r y  

s e g m e n t s   of  each   of  t h e   d i s p l a y   n o n - v o l a t i l e   memory  c e l l s   1 2 a  

t h r o u g h   1 2 f .   The  v o l t a g e   l e v e l   and  d u r a t i o n   a r e   a  m a t t e r   o f  

d e s i g n   c h o i c e   b a s e d   on  t h e   s i z e   of  t h e   s e g m e n t ,   t y p e   o f  

e l e c t r o l y t i c   s o l u t i o n   e m p l o y e d   and  d e n s i t y   d i f f e r e n t i a l   d e s i r e d  

b e t w e e n   p l a t e d   and  d e p l a t e d   d i s p l a y   c e l l   s e g m e n t s .  



R e f e r e n c e   i s   now  made  to  FIGURE  7.  The  s y s t e m   in  F IGURE 

7  i n c o r p o r a t e s   in  t h e   d i s p l a y   d e t e c t o r   s e g m e n t   s t a t e   m o d u l e   a  

c u r r e n t   l i m i t i n g   m e a s u r i n g   t e c h n i q u e   s i m i l a r   to  t h a t   shown  i n  

FIGURE  5.  A c c o r d i n g l y ,   t h e   g r o u n d   r e t u r n   s w i t c h   80  i s   no  l o n g e r  

e m p l o y e d .   H o w e v e r ,   as  m e n t i o n e d   in  c o n n e c t i o n   w i t h   FIGURE  5 ,  

s h o u l d   i t   be  d e s i r e d ,   t h e   g r o u n d   r e t u r n   p l a n e   can  be  c o u p l e d  

t h r o u g h   a  s w i t c h   o p e r a t i v e l y   c o n n e c t e d   to   t h e   d i s p l a y   d e t e c t o r  

s e g m e n t   s t a t e   m o d u l e   to  s y n c h r o n o u s l y   c o n n e c t   and  d i s c o n n e c t  

t h e   g r o u n d   p l a n e   f r o m   i t s   g r o u n d   p a t h   r e t u r n   at   t h e   a p p r o p r i a t e  

t i m e   to  e n a b l e   b o t h   p l a t i n g   and  d e p l a t i n g   and  a l s o   to   e n a b l e  

t h e   m a c h i n e   r e a d i n g   of  t h e   s e g m e n t   c o n d i t i o n .  

I t   s h o u l d   be  u n d e r s t o o d   t h a t   i m p l e m e n t a t i o n   of  o t h e r  

v a r i a t i o n s   and  m o d i f i c a t i o n s   of  t h e   i n v e n t i o n   in  i t s   v a r i o u s  

a s p e c t s   w i l l   be  a p p a r e n t   to   t h o s e   s k i l l e d   in  t h e   a r t ,   and  t h a t  

t h e   i n v e n t i o n   i s   no t   l i m i t e d   by  t h e   s p e c i f i c   e m b o d i m e n t  

d e s c r i b e d .   Fo r   e x a m p l e ,   o t h e r   n o n v o l a t i l e   d i s p l a y   d e v i c e s   w h i c h  

i n v o l v e   a  s i g n i f i c a n t   c h a n g e   in  a  m e a s u r a b l e   p h y s i c a l   p r o p e r t y  

of  t h e   d i s p l a y   s e g m e n t s   a r e   s u i t a b l e   f o r   use   in  t h e   p r e s e n t  

i n v e n t i o n   and  a r e   i n t e n d e d   to  be  c o v e r e d   by  t h e   c l a i m s .   O n e  

such  d i s p l a y   d e v i c e   e x a m p l e   i s   t h e   EPID  t y p e   d i s p l a y   s u c h   i s  

shown  in  U.S .   P a t e n t   No.  4 , 2 1 8 , 3 0 2   f o r   ELECTROPHORETIC  DISPLAY 

DEVICES.  M o r e o v e r ,   t h e   e l e c t r o l y t i c   s o l u t i o n   w h i c h   may  c o n t a i n  

one  of  t h e   g r o u p   of  s i l v e r ,   i o d i d e ,   b r o m i d e   and  c h l o r i d e   a n d  

a l s o   c o n t a i n i n g   a  s a l t   of  one  of  t h e   g r o u p   of  ammonium  a n d  

h a l i d e   f o r   t h e   d i s p l a y s   d i s c l o s e d   in   t h i s   a p p l i c a t i o n ,   may  b e  

c o m p o s e d   of  o t h e r   s u i t a b l e   s o l u t i o n s   a l l o w i n g   p l a t i n g   a n d  

d e p l a t i n g .   I t   i s   t h e r e f o r e   c o n t e m p l a t e d   to   c o v e r   by  t h e   p r e s e n t  



p a t e n t   any  and  a l l   m o d i f i c a t i o n s ,   v a r i a t i o n s   or  e q u i v a l e n t s  

of  t h e   i n v e n t i o n   t h a t   f a l l   w i t h i n   t h e   t r u e   s p i r i t   and  s c o p e  

of  t h e   b a s i c   u n d e r l y i n g   p r i n c i p l e s   d i s c o s e d   and  c l a i m e d  

h e r e i n .  



1.  An  e l e c t r o l y t i c   d i s p l a y   c e l l   c o m p r i s i n g   two  p l a t e s  

(32 ,   34)  one  of  w h i c h   i s   c o v e r e d   by  a  s e m i - t r a n s p a r e n t  

e l e c t r o d e   ( 1 4 ) ,   an  e l e c t r o l y t e   s o l u t i o n   c o n t a i n i n g   p l a t a b l e  

m a r k i n g   p a r t i c l e s   d i s p o s e d   b e t w e e n   s a i d   p l a t e s ,   t he   d i s p l a y  

b e i n g   o b t a i n a b l e   by  c o n n e c t i n g   t h e   e l e c t r o d e   (14)  to  a  

s o u r c e   of  p o t e n t i a l   of  a  f i r s t   p o l a r i t y   and  t he   e r a s a b l e  

by  c o n n e c t i n g   t he   e l e c g r o d e   (14)  to   a  s o u r c e   of  p o t e n t i a l  
of  a  s e c o n d   p o l a r i t y ,  

c h a r a c t e r i z e d   in  t h a t   s a i d   e l e c t r o d e   (14)  and  a  f i r s t  

t e r m i n a l   (14a)  and  a  s e c o n d   t e r m i n a l   ( 1 4 b ) .  

2.  An  e l e c t r o l y t i c   d i s p l a y   c e l l   as  c l a i m e d   in  c l a i m   1 ,  

w h e r e i n   s a i d   f r i s t   and   s a i d   s e c o n d   t e r m i n a l s   ( 1 4 a ,   14b)  a r e  

a d a p t e d   to   be  c o n n e c t e d   to   means   f o r   d e t e c t i n g   w h e t h e r   a  

d i s p l a y   has   b e e n   o b t a i n e d   on  s a i d   e l e c t r o d e   ( 1 4 ) .  

3..  An  e l e c t r o l y t i c   d i s p l a y   c e l l   as  c l a i m e d   in  c l a i m  

1  or  2,  w h e r e i n   s a i d   e l e c t r o d e   (14)  i s   a  s u b s t a n t i a l l y  

l i n e a r   s h a p e   e l e c t r o d e   w i t h   end  a r e a s   and  s a i d   f i r s t   a n d  

s a i d   s e c o n d   t e r m i n a l s   ( 1 4 a ,   14b)  a r e   c o n n e c t e d   to  s a i d  

e l e c t r o d e   a d j a c e n t   o p p o s i t e   ends   a r e a s   of  s a i d   e l e c t r o d e  

( 1 4 )  .  

4.  An  e l e c t r o l y t i c   d i s p l a y   c e l l   as  c l a i m e d   in  a n y  

p r e c e d i n g   c l a i m ,   w h e r e i n   s a i d   s o l u t i o n   c o m p r i s e s   a n  

e l e c t r o l y t e   c o n t a i n i n g   one  of  t he   g r o u p   of  s i l v e r ,   i o d i d e ,  

b r o m i d e   and  c h l o r i d e ,   and  a l s o   c o n t a i n i n g   a  s a l t   of  one  o f  

t h e   g r o u p   of  ammonium  and  h a l i d e .  

5.  A  s y s t e m   (50)  c o m p r i s i n g   c o m p u t i n g  m e a n s   (54)  f o r  

p e r f o r m i n g   d a t a   c o m p u t a t i o n s ,  

c h a r a c t e r i z e d   by  a  n o n - v o l a t i l e   memory  means   (52;   1 2 a ,  



12b,   e t c . )   o p e r a t i v e l y   c o u p l e d   to   s a i d   c o m p u t i n g   m e a n s  

( 5 4 ) ,   s a i d   n o n - v o l a t i l e   memory  means   (52)  i n c l u d i n g  

l o c a t i o n s   f o r   s t o r i n g   d a t a ,   s a i d   l o c a t i o n s   b e i n g   p h y s i c a l -  

ly   a c c e s s i b l e   s u c h   t h a t   s a i d   l o c a t i o n s   can   be  h u m a n  

v i s u a l l y   r e a d a b l e   to   d e t e r m i n e   s a i d   d a t a   v a l u e s   s t o r e d  

t h e r e i n ,   and  s a i d   n o n - v o l a t i l e   memory  means   (52)  b e i n g  

o p e r a t i v e l y   c o u p l e d   to   s a i d   c o m p u t i n g   means   (54)  s u c h   t h a t  

s a i d   c o m p u t i n g   means   (54)  can   w r i t e   d a t a   i n t o   s a i d   n o n -  

v o l a t i l e   memory  means   (52)  and  can   r e a d   s t o r e d   d a t a   f r o m  

s a i d   n o n - v o l a t i l e   memory  means   ( 5 2 ) .  

6.  A  s y s t e m   as  c l a i m e d   in  c l a i m   5,  w h e r e i n   s a i d   n o n -  

v o l a t i l e   memory  means   (52)  i s   a  p l a t i n g   d i s p l a y   t y p e   d e v i c e  

( 1 2 ) .  

7.  A  s y s t e m   as  c l a i m e d   in  c l a i m   6,  w h e r e i n   s a i d   n o n -  

v o l a t i l e   memory  p l a t i n g   d i s p l a y   d e v i c e   i n c l u d e s   f i r s t  

t e r m i n a l   m e a n s . ( 1 4 a )   c o u p l e d   to   s a i d   c o m p u t i n g   means   ( 5 4 )  

f o r   e n e r g i z i n g   s a i d   d i s p l a y   to  s t o r e   and  d i s p l a y   d a t a   a n d  

s e c o n d   t e r m i n a l   means   (14b)  c o u p l e d   to   s a i d   c o m p u t i n g   m e a n s  

(54)  f o r   use   by  s a i d   c o m p u t i n g   means   f o r   r e a d i n g   d a t a   s t o r e d  

in  s a i d   d i s p l a y   ( 5 2 ) .  

8.  A  s y s t e m   i n c l u d i n g   c o m p u t i n g   means   (54)  f o r   p e r f o r m -  

i n g   d a t a   c o m p u t a t i o n s ,  

c h a r a c t e r i z e d   by  a  n o n - v o l a t i l e   memory  means   (52)  o p e r a t i v e -  

l y   c o u p l e d   to  s a i d   c o m p u t i n g   means   ( 5 4 ) ,   s a i d   n o n - v o l a t i l e  

memory  means   (52)  i n c l u d i n g   l o c a t i o n s   f o r   s t o r i n g   d a t a ,   s a i d  

n o n - v o l a t i l e   memory  means   (52)  c o m p r i s i n g   a  f i r s t   e l e c t r o d e  

(14)  h a v i n g   a  f i r s t   t e r m i n a l   means   (14a)   c o u p l e d   to   s a i d  

c o m p u t i n g   means   (54)  f o r   e n e r g i z i n g   s a i d   d i s p l a y   to  s t o r e  

and   d i s p l a y   d a t a   and  s e c o n d   t e r m i n a l   means   (14b)  c o u p l e d   t o  

s a i d   c o m p u t i n g   m e a n s   (54)  f o r   use   by  s a i d   c o m p u t i n g   m e a n s  

f o r   r e a d i n g   d a t a   s t o r e d   in  s a i d   d i s p l a y .  



9.  A  s y s t e m   as  c l a i m e d   in  c l a i m   6,  w h e r e i n   s a i d   n o n -  

v o l a t i l e   memory  means   (52)  f u r t h e r   c o m p r i s e s   a  s e c o n d  

e l e c t r o d e   (28)  s p a c e d   a p a r t   f rom  s a i d   f i r s t   e l e c t r o d e   ( 1 4 )  

and  a  s o l u t i o n   d i s p o s e d   a d j a c e n t   s a i d   f i r s t   and  s a i d  

s e c o n d   e l e c t r o d e s .  

10.  A  s y s t e m   as  c l a i m e d   in  c l a i m   9,  w h e r e i n   s a i d  

s o l u t i o n   c o m p r i s e s   m a r k i n g   p a r t i c l e s   w h i c h   can  be  p l a t e d  

o n t o   s a i d   f i r s t   e l e c t r o d e   (14)  and  d e p l a t e d   f rom  s a i d   f i r s t  

e l e c t r o d e .  

11.  A  s y s t e m   as  c l a i m e d   in  c l a i m   9  or   10,  w h e r e i n   s a i d  

s o l u t i o n   c o m p r i s e s   an  e l e c t r o l y t e   c o n t a i n i n g   one  of  t h e  

g r o u p   of  s i l v e r ,   i o d i d e ,   b r o m i d e   and   c h l o r i d e ,   and  a l s o  

c o n t a i n i n g   a  s a l t   of  one  of  t he   g r o u p   of  ammonium  and  h a l i d e .  

12.  A  p o s t a g e   m e t e r   a d a p t e d   to   be  e n e r g i z e d   by  a n  

e x t e r n a l   s o u r c e   of  o p e r a t i n g   p o w e r   and  i n c l u d i n g   a  p o s t a g e  

p r i n t i n g   means   (58)  f o r   p r i n t i n g   p o s t a g e   and  c o m p u t i n g   m e a n s  

(54)  c o u p l e d   to   s a i d   p o s t a g e   p r i n t i n g   means   (58)  f o r   a c c o u n t -  

i ng   f o r   p o s t a g e   p r i n t e d   by  s a i d   p r i n t i n g   m e a n s ,  

c h a r a c t e r i z e d   by  a  n o n - v o l a t i l e   memory  means  (52 ,   12a ,   1 2 b ,  

e t c . )   f o r   s t o r i n g   d a t a ,   s a i d   n o n - v o l a t i l e   memory  means   ( 5 2 )  

o p e r a t i v e l y   c o u p l e d   to  s a i d   c o m p u t i n g   means   ( 5 4 ) ,   s a i d   n o n -  
v o l a t i l e   memory  means   (52)  i n c l u d i n g   l o c a t i o n s   f o r   s t o r i n g  
d a t a   when  s a i d   p o s t a g e   m e t e r   i s   n o t   e n e r g i z e d   by  s a i d  

e x t e r n a l   s o u r c e   of  o p e r a t i n g   p o w e r ,   s a i d   l o c a t i o n s   b e i n g  
human  v i s u a l l y   r e a d a b l e   to  d e t e r m i n e   s a i d   d a t a   s t o r e d   t h e r e i n .  

13.  A  p o s t a g e   m e t e r   as  c l a i m e d   in   c l a i m   12,  w h e r e i n   s a i d  

n o n - v o l a t i l e   memory  means  (52)  i s   o p e r a t i v e l y   c o u p l e d   to   s a i d  

c o m p u t i n g   means   (54)  such   t h a t   s a i d   c o m p u t i n g   means   can   w r i t e  

d a t a   i n t o   s a i d   n o n - v o l a t i l e   memory  means   (52)  and  can   r e a d  

s t o r e d   d a t a   f rom  s a i d   n o n - v o l a t i l e   memory  m e a n s .  
r 



14.  A  p o s t a g e   m e t e r   as  c l a i m e d   in  c l a i m   12  or  1 3 ,  

w h e r e i n   s a i d   n o n - v o l a t i l e   memory  means   (52)  i s   a  p l a t i n g  

d i s p l a y   d e v i c e .  

15.  A  p o s t a g e   m e t e r   as  c l a i m e d   in  c l a i m   14,  w h e r e i n  

s a i d   n o n - v o l a t i l e   memory  p l a t i n g   d i s p l a y   d e v i c e   ( 5 2 )  

i n c l u d e s   f i r s t   t e r m i n a l   means   (14a)   c o u p l e d   to   s a i d   c o m p u t -  

ing   m e a n s   (54)  f o r   e n e r g i z i n g   s a i d   d i s p l a y   to  s t o r e   a n d  

d i s p l a y   d a t a   and  s e c o n d   t e r m i n a l   means   (14b)  c o u p l e d   t o  

s a i d   c o m p u t i n g   means   ( 5 4 ) f o r   use   by  s a i d   c o m p u t i n g   m e a n s  

(54)  f o r   r e a d i n g   d a t a   s t o r e d   in  s a i d   d i s p l a y   d e v i c e   ( 5 2 ) .  

16.  A  p o s t a g e   m e t e r   as   c l a i m e d   in  c l a i m   14,  i n c l u d i n g  

h o u s i n g   means   (51)  e n c l o s i n g   s a i d   p r i n t i n g  m e a n s   ( 5 8 ) ,   s a i d  

c o m p u t i n g   means   (54)  and  s a i d   n o n - v o l a t i l e   memory  means   ( 5 2 ) .  

17.  A  p o s t a g e   m e t e r   as  c l a i m e d   in   c l a i m   16,  w h e r e i n   s a i d  

h o u s i n g   means   (51)  i n c l u d e s   an  a p e r t u r e   (53)  and   s a i d  n o n -  

v o l a t i l e   memory  means   (52)  i s   p o s i t i o n e d   w i t h i n   s a i d   h o u s -  

i ng   (51)  a d j a c e n t   s a i d   h o u s i n g   a p e r t u r e   (53)  to   e n a b l e   d a t a  

s t o r e d   t h e r e i n   to  be  human  v i s u a l l y   r e a d a b l e   t h r o u g h   s a i d  

h o u s i n g   a p e r t u r e   ( 5 3 ) .  
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